0 ?- o?-2 o 


UTILITY PATENT APPLICATION TRANSMITTAL 

(for nonprovisional applications under 37 C.F.R. § 1.53(b)) 


Attorney Docket No. 

DOLT.74119 

Express Mail No. 

EL375173612US 


TO: Box Patent Application 

Assistant Cornrnissioner for Patents 
Washington, D.C. 20231 


Inventor(s): Yosif Kushnir & Ian Fitzpatrick 

Title: NOZZLE ASSEMBLY FOR INJECTION MOLDING 

Enclosed are: 

pages of specification including abstract 
sheet(s) of drawings 

an assignment of the invention to: Dolli ns Too l, Inc. 
Declaration/Oath of Inventor(s): Newly executed 


03 

=^ 



u 

1-D 


19 


X 


X 


□ 


Copied from a prior application (for contin/div) 


Incorporation by Reference: the entire disclosure of the prior application, from which the copy or copies of the oath or 
declaration is supplied, is considered to be part of the disclosure of the accompanying application and is hereby incorporated by 
reference therein. 

a small entity statement is enclosed. 

a small entity statement was filed in prior application; status still proper and desired. 

Information Disclosure Statement/PTO-1449/Copies of IDS citations. 

other: 


Ft! If a Continuing Application: Check appropriate box, and supply the requisite information below: 



Continuation 


Divisional 

X 

Continuation-in-Part (CIP) 

of prior application No. 08/802,707; filed 02/19/97 

Prior application information: 

Examiner: J. Leyson 

Group Art Unit: 1722 


CLAIMS AS FILED 




NUMBER FILED 

NUMBER EXTRA 

RATE 

FEE 


BASIC FEE 



$690 

$690 


TOTAL CLAIMS 

20 - 20 = 

0 

X $ 18 

$ 0 


INDEPENDENT CLAIMS 

3-3 = 

0 

X $78 

$ 0 


MULTIPLE DEPENDENT CLAIM PRESENT 


$260 

$ 


* Number extra must be zero or larger 



TOTAL 

$690 



If applicant has small entity status under 37 CFR 1 .9 and 
1.27, then divide total fee by 2, and enter amount here. 

SMALL ENTITY 
TOTAL 

$345 


A check in the amount of $385.00 to cover the filing fee is enclosed. Also included is the $40.00 Assignment Recordal Fee. 
Commissioner is hereby authorized to charge/credit Deposit Acct. No. 19-21 12 as described below. Enclosed is a duplicate of this sheet. 
Charge the amount of $ as filing fee. 


Credit any overpayment. 

Charge any additional filing fees required under 37 CFR 1.16 and 


Correspondence Address: 



Signature. 

Name: Richard R. Johnson 1/ Reg, No.: 27,452 

SHOOK, HARDY & BACON L.L.P. 
1200 Main Street 
Kansas City, MO 64105-21 18 


Date 


Phone: 
Fax: 


816-474-6550 
816-421-5547 


790807.1 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


YOSIF KUSHNIR 
IAN FITZP ATRICK 


NOZZLE ASSEMBLY FOR INJECTION 
MOLDING 


Docket No. DOLT.74119 


VERIFIED STATEMENT (DECLARATION) CLAIMING SMALL ENTITY 
STATUS (37 CFR 1.9(f) and 127(c)) SMALL BUSINESS CONCERN 


] hereby declare that I am 

[ ] the owner of the small business concern identified below: 

[X] an official of the small business concern empowered to act on behalf of the concern identified 
below: 

Name of Concern: Dollins Tool, Inc. 

Address of Concern: 601 North High 

P.O. Box 170 

Independence, Missouri 64051 

I hereby declare that the above identified small business concern qualifies as a small business 
concern as defined in 13 CFR 121.3-18, and reproduced in 37 CFR 1.9(d), for purposes of paying 
reduced fees under section 41(a) and (b) of Title 35, United States Code, in that the number of 
employees of the concern, including those of its affiliates, does not exceed 500 persons. For 
purposes of this statement, (1) the number of employees of the business concern is the average over 
the previous fiscal year of the concern of the persons employed on a full-time, part-time, or 
temporary basis during each of the pay periods of the fiscal year, and (2) concerns are affiliates of 
each other when either, directly or indirectly, one concern controls or has the power to control the 
other, or a third party or parties controls or has the power to control both. 

] hereby declare that rights under contract or law have been conveyed to and remain with the small 
business concern identified above with regard to the invention, entitled NOZZLE ASSEMBLY 
FOR INJECTION MOLDING by inventor(s) Yosif Kushnir and Ian Fitzpatrick described in the 
specification filed herewith. 

1 acknowledge the duty to file, in this application or patent, notification of any change in status 
resulting in loss of entitlement to small entity status prior to paying, or at the time of paying, the 
earliest of the issue fee or any maintenance fee due after the date on which status as a small entity 
is no longer appropriate. (37 CFR 1.28(b)) 


I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under section 1001 of Title 18 of the United States Code, and that 
such willful false statements may jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is directed. 


Name of Person Signing: 

Title of Person Other than Owner: 

Address of Person Signing: 


Jan Klestinec 
President 
601 North High 
P.O. Box 170 

Independence, Missouri 6405 1 



EL37S173blBUS 


NOZZLE ASSEMBLY FOR INJECTION MOLDING 

Related Application 

This application is a continuation-in-part of application Serial No, 08/802,707, filed 
February 19, 1997. 

Field of the Invention 

This invention relates generally to the field of inj ection molding and more particularly 
to an improved nozzle assembly for use in injection molding operations that involve molding of thin 
walled parts using continuous high volume molding at high pressure and high speed. 

Background of the Invention 

Injection molding equipment has long made use of nozzles for injecting the molten 
plastic into the mold cavities. Thin walled parts have been commonly manufactured by this type of 
injection molding process. Thin walled parts such as plastic cups and other articles are usually 
molded using continuous high volume molding techniques carried out at high pressure and high 
speed. There is no shut off mechanism for the nozzle in a continuous molding operation of this type. 
Cycles are carried out successively at high speed and rapid injection of molten plastic with the 
nozzle continuously open to flow. High pressures are also required in this type of molding process. 
By way of example, flow through the injection nozzle during each cycle occurs for approximately 
.2 second. Pressures of between 20,000 psi and 30,000 psi are typically involved. This is in contrast 
to molding operations for larger parts that take place much more slowly and at much lower pressures. 


It has been the normal practice in the past for the nozzle assembly to be formed by 
a housing and a probe or nozzle head which is screwed into the housing. Although this type of 
arrangement has been widely used, it has not been wholly without problems in applications 
involving continuous high volume molding operations.. 

Perhaps the most serious problem has been the tendency for the nozzle to come loose 
from the housing. The repeated application of high pressures in rapid succession during the molding 
process can inadvertently work the threads of the nozzle loose from the threads of the housing. 
Eventually, the nozzle completely detaches from the housing. When this occurs, the mold must be 
shut down, and the parts that are the source of the problem must be located, cleaned and either 
reassembled or replaced before the molding equipment can resume operation. This can result in 
considerable down time for the molding machinery and can cause large financial problems due to 
lost production. Modern molding equipment for thin walled parts often makes use of molds that 
provide a large number of mold cavities, so the production losses can be substantial each time even 
one of the nozzles works loose from its housing. 

The high temperatures that are involved also create problems. If the nozzle head is 
rigidly secured to the nozzle housing, the nozzle or other components can crack due to the thermal 
expansion that occurs under high temperature operation. The high pressures and fast cycle turns 
involved in the high volume continuous molding process exacerbate this problem. If a part cracks 
or is otherwise damaged due to thermal problems, the downtime of the machinery creates all of the 
difficulties discussed previously. Accordingly, it is of considerable importance to recognize and 
make provision for thermal expansion effects. 


Summary of the Invention 

It is the principal object of the present invention to provide a nozzle assembly for 
injection molding which functions more reliably than existing nozzles and which is not subject to 
detachment of the parts that can cause undue downtime of the molding equipment. 

Another object of the invention is to provide a nozzle assembly of the character 
described which is not subject to cracking or other damage due to the effects of thermal expansion. 

It is also an object of the invention to provide an improved nozzle assembly of the 
character described which is simple and economical to manufacture, easy to use properly, and 
applicable to existing equipment. 

The problems which have plagued existing nozzle assemblies are eliminated or at 
least minimized by the nozzle assembly of the present invention. In accordance with one 
embodiment of the invention, a three-piece nozzle assembly includes a nozzle housing, a nozzle, and 
a jam nut. The housing has a barrel which presents an internally threaded bore in one of its ends. 
The nozzle has an externally threaded shank which is screwed into the bore and tightened against 
an internal shoulder at the end of the bore. The jam nut is threaded onto the nozzle shank and is 
tightened against the end of the housing. This securely locks the nozzle to the housing so that the 
pressure applied during operation will not cause the nozzle to screw out of the housing as occurs 
with existing devices. 

In accordance with another embodiment of the invention, which is preferred for most 
applications, the nozzle is threaded into the bore of the housing and has a projecting flange which 
abuts an internal shoulder in the bore when the nozzle is fully installed. A threaded sleeve or collar 
is applied around the nozzle and is threaded into an enlarged portion of the bore and tightened 
against the flange. The sleeve prevents the nozzle from working loose during operation of the 


molding equipment and is threaded to the housing rather than to the nozzle. This minimizes the area 
of the sleeve in contact with the nozzle to minimize heat conduction to the sleeve. A gap is 
presented between the nozzle and sleeve for a major part of the sleeve length to further reduce heat 
transfer. Preferably, a small gap is present between the end of the nozzle and the shoulder it abuts, 
and also between the flange and the sleeve so that thermal expansion is accommodated without 
causing the parts to crack or deform unduly at high temperatures. 

Brief Description of the Drawing s 

In the accompanying drawings which form a part of the specification and are to be 
read in conjunction therewith and in which like reference numerals are used to indicate like parts in 
the various views: 

Fig. 1 is a diagrammatic sectional view through a mold which is equipped with a 
nozzle assembly constructed according to one embodiment of the present invention; 

Fig. 2 is a sectional view taken through the nozzle assembly shown in Fig. 1 ? with 
a straight tip nozzle shown; 

Fig. 3 is a sectional view similar to Fig. 2, but showing a diverter nozzle threaded into 

the housing; 

Fig. 4 is a front elevational view taken generally along line 4-4 of Fig. 3 in the 
direction of the arrows; and 

Fig. 5 is a sectional view of a nozzle assembly constructed according to another and 
preferred embodiment of the invention. 


Referring now to the drawings in more detail and initially to Fig. 1, numeral 10 
generally designates a nozzle assembly which is constructed in accordance with a preferred 
embodiment of the present invention and which is used for the injection of molten plastic during 
injection molding operations. The molding equipment includes a core plate 12 and a cavity plate 
assembly 14 which cooperate when closed to present a mold cavity 16. Molten plastic is injected 
into the mold cavity 1 6 to form an injection molded part 1 8 which takes the shape of the mold cavity 
1 6. The nozzle assembly 10 cooperates with a gate insert 20 which is fitted to the mold cavity plate 
assembly 14 and which provides an injection port 22 through which the molten plastic is injected 
from the nozzle assembly 10 into the mold cavity 16. Fig. 1 depicts the mold plates in the closed 
position to injection mold a part 1 8 which may be a thin walled bowl or tub used in food packaging, 
for example. 

The nozzle assembly 10 is shown in detail in Fig. 2. A nozzle housing 24 has an 
enlarged base 26 at one end and a cylindrical barrel 28 which extends from the base 26. The barrel 
28 terminates in a free end 30 into which a cylindrical bore 32 extends. The end 30 of barrel 28 is 
provided with an annular recess 34 which extends around the bore 32 and is recessed into the end 
face of the barrel 28. 

The bore 32 extends within the end portion of barrel 28 and is internally threaded 
such that it presents threads 36 on the bore wall. A passage 38 extends axially through the nozzle 
housing 24. The passage 38 is cylindrical for the most part. An end portion 38a which extends into 
the face of the base 26 is tapered as it extends toward the main part of the passage 38. At the 
opposite end of the passage, a transition portion 38b tapers from the main portion of the passage to 
connection with a reduced diameter end portion 38c of the passage. The end portion 38c intersects 


with the bore 32 and is smaller in diameter than the bore. A flat annular shoulder 40 is formed 
within the barrel 28 at the intersection between bore 32 and the end portion 38c of the passage 38. 
The shoulder 40 faces toward the end 30 of the barrel. 

The nozzle assembly 10 further includes a nozzle which is generally identified by 
numeral 42. The nozzle 42 has a cylindrical shank 44 and a nozzle head 46 on one end of the shank 
44. The shank 44 is externally threaded throughout the majority of its length, as indicated at 48. The 
threads 48 mate with the internal threads 36 of the bore 32 to allow the nozzle 42 to be threaded into 
the housing 24. The shank 44 terminates in a flat annular end 50 which butts against the shoulder 
40 when the nozzle 42 is fully threaded into the barrel 28 of the nozzle housing. 

The nozzle head 46 is integral with the shank 44 and includes a short cylindrical 
portion 46a and a conical portion 46b which tapers from portion 46a to a tip 46c. 

The shank 44 has a short unthreaded portion 44a which extends between the threads 
48 and the nozzle head portion 46a. An annular collar 44b extends outwardly from the unthreaded 
portion 44a to present a small annular groove 44c between the collar 44b and the threads 48. The 
groove 44c serves to relieve stress on the threads when the nozzle 42 is threaded into the housing 
24. 

A passageway 52 extends axially through the nozzle 42. The majority of the 
passageway 52 is cylindrical and is substantially the same diameter as the end portion 38c of the 
passage 38. Within the nozzle head 46, the passage 52 presents a tapered portion 52a which tapers 
toward the tip 46c. In the straight tip embodiment of Fig. 2, a single port or discharge opening 54 
is located in the tip 46c and connects with the passageway portion 52a in order to inject the molten 
plastic into the mold cavity. 


The nozzle assembly 10 includes a third part which takes the form of a jam nut 56. 
The jam nut 56 is internally threaded at 58 in order to mate with the external threads 48 of the nozzle 
shank 44. The base end of the jam nut 56 presents a flat surface which engages the end 30 of barrel 
28 when the jam nut is fully applied. A skirt 56a projecting from the base end of the jam nut fits 
5 closely around the body of the barrel 28 adjacent the end 30. When the jam nut 56 is fully applied 

as shown in Fig. 2, its main body portion fits closely around the collar 44b in order to enclose the 
stress relieving groove 44c. 

The nozzle assembly 10 is assembled by initially threading the jam nut 56 onto the 
shank 44 of the nozzle. The jam nut is started on the end 50 of the shank and is initially threaded 
10 % onto the threads 48 as far as possible until it is limited by engagement with the side of the collar 34b. 
L The shank 44 is then threaded into bore 32 as far as possible until the end 50 comes into contact with 
fO the shoulder 40. Preferably, the nozzle is tightened to a preselected torque level. Then, the jam nut 
f|j 56 is threaded toward the housing 24 until its flat base surface is engaged against the end 30 of barrel 
O 28 in the position of Fig. 2. Again, the nut 56 is preferably tightened to a specified torque level 
15 2 The nozzle assembly 10 is then fully assembled and may be applied to the mold in 

% the manner shown in Fig. 1 . The nozzle head 46 is inserted into the cavity presented within the gate 
insert 20 generally to the position shown in Fig. 1. Molten plastic can then be injected into the 
nozzle assembly with suitable injection molding machinery (not shown). The molten plastic enters 
end 38a of the passage 38 and flows through the passage into the passageway 52 presented within 
2 0 the nozzle. The plastic is injected through the discharge opening 54 and fills the mold cavity 1 6 in 

order to form the molded part 18. 

The jam nut 56 acts to securely lock the nozzle 42 to the housing 24. Because the 
nozzle is threaded to the housing and the jam nut is threaded onto the nozzle shank and tightened 
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against the end of the housing, the nozzle 46 will not work itself loose from the housing 24 by 
unthreading unless the jam nut is first loosened. The jam nut can be loosened intentionally when 
it is desired to disassemble the components, but the pressurization to which the nozzle is subjected 
during operation of the molding machine will not cause the jam nut or the nozzle to work loose. 
Consequently, the parts of the nozzle assembly 10 are securely held in place, and the nozzle is not 
inadvertently detached from the housing as occurs with prior nozzle assemblies. 

Fig. 3 depicts an alternative embodiment of the invention which differs from the Fig. 
2 embodiment only in that the nozzle head 46 has a diverter construction which provides three outlet 
openings 55 rather than the single opening 54 in the straight tip configuration shown in Fig. 2. The 
three openings 55 connect with the passageway 52 and intersect with the conical face of the tapered 
portion 46b of the nozzle head 46. In all other respects, the embodiment shown in Fig. 3 may be 
identical to that shown in Fig. 2. The Fig. 3 embodiment is assembled in the same manner as the 
Fig. 2 embodiment and operates in substantially the same fashion to inj ect molten plastic into a mold 
cavity through the three openings 55. 

Fig. 5 shows a nozzle assembly 110 which is constructed similarly to the nozzle 
assembly 10 but is different in some material respects. A nozzle housing 124 has an enlarged base 
126 at one end and a cylindrical barrel 128 which extends from the base 126. The barrel 128 
terminates in a free end into which a dual diameter bore 132 extends. The outer end portion 132a 
of bore 132 has a larger diameter than the inner end portion 132b of the bore. A flat annular 
shoulder 134 is formed at the intersection between the bore portions 132a and 132b. 

The bore 1 32 extends within the end portion of barrel 128. Portion 1 32a of the bore 
is internally threaded such that it presents threads 135 on the bore wall. Portion 132b is similarly 
threaded internally at 136. A passage 138 extends axially through the nozzle housing 124. The 
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passage 1 38 is cylindrical for the most part. An end portion 138a which extends into the face of the 
base 1 26 is tapered as it extends toward the main part of the passage 138. At the opposite end of the 
passage, a transition portion 138b tapers from the main portion of the passage to connection with a 
reduced diameter end portion 138c of the passage. The end portion 138c intersects with the bore 
portion 132b and is smaller in diameter than portion 132b. A flat annular shoulder 140 is formed 
within the barrel 128 at the intersection between bore portion 132b and the end portion 138c of the 
passage 138. The shoulder 140 faces toward the free end of the barrel 128. 

The nozzle assembly 110 includes a nozzle which is generally identified by numeral 
142. The nozzle 142 has a cylindrical shank 144 and a tapered nozzle head 146 on one end of the 
shank 144. The shank 144 is provided with an outwardly projecting flange 147 and is along its base 
end portion up to the flange 147, as indicated at 148. The threads 148 mate with the internal threads 
136 of the bore portion 132b to allow the nozzle 142 to be threaded into the housing 124. The end 
of the shank 144 is adjacent to the shoulder 140 when the nozzle 142 is fully threaded into the barrel 
128 of the nozzle housing. Similarly, the flange 147 is adjacent to shoulder 134. The shank 144 is 
spaced inwardly from the wall of bore portion 132a. 

The nozzle head 146 is integral with the shank and tapers to a pointed tip 146a. A 
passageway 152 extends axially through the nozzle 142. The majority of the passageway 152 is 
cylindrical and is substantially the same diameter as the end portion 1 3 8c of the passage 138. Three 
discharge openings 146b extend from the end of passage 152 and terminated at the conical surface 
of the nozzle head 146 in order to inject the plastic from the nozzle. Alternatively, the nozzle head 
may have a single discharge opening at the nozzle tip 146a, much like the configuration shown in 
Fig. 2. 


The nozzle assembly 110 includes a third part which takes the form of a collar or 
sleeve 156. The sleeve 156 is externally threaded at 158 in order to mate with the internal threads 
1 35 of bore portion 132a. The wall of sleeve 156 has a thickness to fit in the space between the 
nozzle shank 144 and the wall around bore portion 132a. The base end of the sleeve 156 presents 
5 a flat surface which is adjacent to the flange 147 when the sleeve is fully applied. A portion of 

sleeve 156 which remains out of the bore 132 is provided with a surface 160 suitable for receiving 
a tool used to tighten the sleeve. When the sleeve 156 is fully applied as shown in Fig. 5, it fits 
around the shank 1444. However, the parts are constructed to present a small gap 162 between 
shank 144 and sleeve 156 through the majority of the length of the sleeve on the outer end portion 
1 0 -rf of the sleeve. 

y* The nozzle assembly 1 1 0 is assembled by initially threading the shank 1 44 into bore 

ry portion 1 32b until the end of the shank is adj acent to the shoulder 1 40. Preferably, when the nozzle 
fu is fully applied there is a small gap (1/1000 inch, for example) between the end of shank 144 and 
O shoulder 140. Likewise, although flange 147 is adjacent to shoulder 134, there is preferably a 
1 5 5f comparable gap between the flange and shoulder. These gaps accommodate thermal expansion of 
S the parts without causing them to crack or deform unduly. 

After the nozzle 142 has been threaded to the housing 124 in this manner, the sleeve 
156 is inserted into bore portion 132a with the threads 158 of the sleeve mating with threads 135. 
There is preferably a gap between the inner end of sleeve 156 and flange 147 to accommodate 
2 0 thermal expansion. The gap 162 between shank 144 and sleeve 156 reduces heat transfer and thus 

minimizes the thermal effects. 

The nozzle assembly 1 10 is then fully assembled and may be applied to the mold in 
the manner shown in Fig. 1 and used in the same fashion as the nozzle assembly 10. 
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The sleeve 156 acts to securely lock the nozzle 142 to the housing 124. Because the 
nozzle is threaded to the housing and the sleeve 1 56 is also threaded to the housing rather than to the 
nozzle, the nozzle 146 is unable to work itself loose from the housing 124 by unthreading unless the 
sleeve 156 is first loosened. The sleeve can be loosened intentionally when it is desired to 
disassemble the components, but the pressurization to which the nozzle is subjected during operation 
of the molding machine will not cause the sleeve or the nozzle to work loose. Consequently, the 
parts of the nozzle assembly 110 are securely held in place, and the nozzle is not inadvertently 
detached from the housing as occurs with prior nozzle assemblies. 

By threading the sleeve 156 to the housing 124 rather than onto the nozzle 142, and 
by providing gaps that accommodate thermal expansion, the nozzle 1 42 is held in place and the parts 
are not rigidly secured such that they are subject to cracking due to thermal expansion at high 
temperatures. This makes the arrangement of Fig. 5 particularly advantageous for molding thin wall 
parts using a continuous high volume molding process carried out at high pressure and high speed. 
In this type of molding process, prior nozzles have been susceptible to working loose due to the 
repeated quick pressurizations that occur in successive cycles and at high temperature operation, as 
is necessary to make such parts efficiently at a low cost. The molding of larger parts, often with gas 
injection, takes place more slowly and at lower pressures and longer cycle times so that loosening 
of the nozzle is not a significant problem. 

From the foregoing it will be seen that this invention is one well adapted to attain all 
ends and objects hereinabove set forth together with the other advantages which are obvious and 
which are inherent to the structure. 
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It will be understood that certain features and subcombinations are of utility and may 
be employed without reference to other features and subcombinations. This is contemplated by and 
is within the scope of the claims. 

Since many possible embodiments may be made of the invention without departing 
from the scope thereof, it is to be understood that all matter herein set forth or shown in the 
accompanying drawings is to be interpreted as illustrative, and not in a limiting sense. 
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Having thus described the invention, we claim: 

1 . A nozzle assembly for injecting molten plastic into a mold cavity, said 
nozzle assembly comprising: 

a nozzle housing presenting a passage therethrough for receiving the 
molten plastic; 

a nozzle having a detachable threaded connection with said housing and a 
passageway communicating with said passage when the nozzle is connected with 
the housing, said nozzle having a discharge opening for injecting the molten 
plastic into the mold cavity; 

internal threads on said nozzle housing extending at a location spaced 
outwardly from said nozzle when the nozzle is connected to the housing; and 

a sleeve having a threaded connection with said internal threads on the 
nozzle housing and being adapted to be tightened on said internal threads to lock 
the nozzle to said nozzle housing. 


2, A nozzle assembly as set forth in claim 1 ? wherein said housing presents a 
bore having a relatively small portion into which said nozzle is threaded and a relatively large 
portion presenting said internal threads. 


3. A nozzle assembly as set forth in claim 2, wherein said bore terminates at 
a shoulder presented in said housing, said nozzle being threaded into said bore adjacent to said 
shoulder. 
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4. A nozzle assembly as set forth in claim 3, including a second shoulder in 
said bore and an enlarged flange on said nozzle adjacent to said second shoulder. 


5. A nozzle assembly as set forth in claim 2, wherein said sleeve is disposed 
in said relatively larger portion of said bore between said nozzle and said internal threads on said 
housing. 

6. A nozzle assembly as set forth in claim 1, wherein said housing has a base 
and a barrel extending from said base, said barrel having an internally threaded bore, said nozzle 
having a threaded connection with said internally threaded bore to establish said detachable 
threaded connection. 

7. A nozzle assembly as set forth in claim 6, wherein said bore terminates at 
a shoulder presented in said barrel, said nozzle having a shank threaded into said bore adjacent to 
said shoulder. 

8. A nozzle assembly as set forth in claim 1 , wherein: 

said housing presents a bore having a relatively small portion to which 
said nozzle has a threaded connection to establish said detachable threaded 
connection, and a relatively large portion presenting said internal threads; 

said housing presents a shoulder in said bore adjacent an intersection 
between said relatively small and relatively large portions of said bore; 

said nozzle has an enlarged flange adjacent said shoulder; and 
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said sleeve is located in said relatively large portion of said bore and 
extends around said nozzle therein. 


9. A nozzle assembly as set forth in claim 8, including a gap between said 
sleeve and nozzle along a majority of the length of said sleeve, 

10. A nozzle assembly as set forth in claim 1, including a gap between said 
sleeve and nozzle along a majority of the length of said sleeve. 

11. A nozzle assembly as set forth in claim 8, wherein said sleeve has an end 
adjacent to said flange. 

12. A nozzle assembly for injecting molten plastic into a mold cavity in a 
continuous high volume molding process for molding thin walled parts, said nozzle assembly 
comprising: 

a nozzle housing having a base and a barrel extending from said base, said 
housing presenting a passage therethrough for receiving the molten plastic; 

an end portion of said barrel presenting a bore connecting with said 
passage; 

a nozzle having an externally threaded shank and a nozzle head on said 
shank, said shank having external threads establishing a threaded connection with 
said bore to connect said nozzle with said housing; 
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a passageway through said nozzle communicating with said passage when 
the nozzle is connected with the housing; 

at least one discharge opening in said nozzle head for receiving molten 
plastic from said passageway and injecting the plastic into the mold cavity; and 

a sleeve threaded into said bore and having a fully tightened condition 
wherein said sleeve prevents the nozzle from unthreading from the housing. 


13. A nozzle assembly as set forth in claim 12, wherein said bore terminates at 
a shoulder presented in said barrel, said shank being threaded into said bore adjacent to said 
shoulder. 


14. A nozzle assembly as set forth in claim 12, wherein: 

said bore has a first portion to which said externally threaded shank is 

threaded to establish said threaded connection; 

said bore has a second portion into which said sleeve is threaded; and 
said sleeve is adjacent to a selected surface of said shank to secure said 

nozzle to the housing. 


15. A nozzle assembly for injecting molten plastic into a mold cavity in a 
continuous high volume molding process for molding thin walled parts, said nozzle assembly 
comprising: 

a nozzle housing having a barrel presenting a passage therethrough for 
receiving the molten plastic, said barrel terminating in an end; 
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an internally threaded bore in said barrel extending into said end thereof, 
said bore having threaded first and second portions; 

a nozzle having a shank and a nozzle head presenting a discharge opening 
for injecting molten plastic into the mold cavity, said shank being externally 
threaded and being threaded into said first portion of said bore; 

a passageway through said nozzle providing a flow path for the molten 
plastic between said passage and said discharge opening; and 

an externally threaded sleeve threaded into said second portion of said 
bore adjacent to a surface of said shank to secure the nozzle to said housing. 

16. A nozzle assembly as set forth in claim 15, wherein said surface of said 
shank comprises an enlarged flange on said shank. 

17. A nozzle assembly as set forth in claim 15, wherein said first portion of 
said bore has a lesser diameter than said second portion. 

18. A nozzle assembly as set forth in claim 17, including: 

a shoulder in said bore adjacent to an intersection between said first and 
second bore portions; and 

an enlarged flange on said shank adjacent to said shoulder, said flange 
providing said surface of said shank. 
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19. A nozzle assembly as set forth in claim 18, including a space between said 
sleeve and shank along a substantial portion of the length of said sleeve. 

20. A nozzle assembly as set forth in claim 15, including a space between said 
sleeve and shank along a substantial portion of the length of said sleeve. 
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ABSTRACT OF THE DISCLOSURE 

A three piece nozzle assembly for injecting molten plastic in an injection molding 
machine carrying out a high pressure, high volume continuous molding process to mold thin walled 
parts. A nozzle housing has an internally threaded dual diameter bore in one end which receives in 
one bore portion an externally threaded shank of a nozzle. A sleeve is threaded into the other bore 
portion and is tightened adjacent to a flange on the nozzle shank to lock the nozzle to the housing 
and prevent the pressure of the injection molding from working the nozzle loose from the housing. 
A gap is formed between the sleeve and nozzle shank to reduce the thermal effects. 


19 





JOINT DECLARATION FOR PATENT APPLICATION 


As below-named inventors, we hereby declare that: 

Our residence, post office address and citizenship are as stated below next to our 
respective names. 

We believe we are the original, first and joint inventors of the subject matter which 
is claimed and for which a patent is sought on the invention entitled NOZZLE ASSEMBLY FOR 
INJECTION MOLDING, the specification of which is attached hereto. 

We hereby state that we have reviewed and understand the contents of the above- 
identified specification, including the claims, as amended by any amendment referred to above. 

We acknowledge the duty to disclose information which is material to the 
examination of this application in accordance with Title 37, Code of Federal Regulations, 1.56(a). 

We hereby claim foreign priority benefits under Title 35, United States Code, § 1 1 9 
of any foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before that of 
the application on which priority is claimed: NONE 

We hereby claim the benefit under Title 35, United States Code, § 120 of any United 
States application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by the first 
paragraph of Title 35, United States Code, § 112, we acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal Regulations, 1.56(a) which occurred between 
the filing date of the prior application and the national or PCT international filing date of this 
application: Serial No. 08/802,707; filed February 19, 1997 

We hereby appoint the following attorneys to prosecute this application and to 
transact all business in the Patent and Trademark Office connected therewith and to file and 
prosecute any corresponding foreign applications, including any international applications under the 
Patent Cooperation Treaty or the European Patent Convention: William B. Kircher, Reg. No. 22,48 1 ; 
James H. Marsh, Jr., Reg. No. 24,533; J. David Wharton, Reg. No. 25,717; Joseph B. Bowman, Reg. 
No. 25,807; Richard R. Johnson, Reg. No. 27,452; Walter R. Brookhart, Reg. No. 29,5 18; James H. 
Riley, II, Reg. No. 31,131; Joan Optican Herman, Reg. No. 31,968; Michael B. Hurd, Reg. No. 
32,241; Devon A. Rolf, Reg. No. 35,337; Michael J. Gross, Reg. No. 35,528; William P. Jensen, 
Reg. No. 36,833; Daniel W. Shinn, Reg. No. 40,810; B. Trent Webb, Reg. No. 40,865; Susan J. 
Wharton, Reg. No. 41,524; Scott B. Strohm, Reg. No. 42,172; and Clinton G. Newton, Reg. No. 
42,930. Address all correspondence to: Richard R. Johnson, SHOOK, HARDY & BACON L.L.P., 
One Kansas City Place, 1200 Main Street, Kansas City, Missouri 64105-21 18, telephone number 
(816) 474-6550. 
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We hereby declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 


Inventor's signature: 


Yosif Kushnir 



Date 


Residence: 

Citizenship: 

Post Office Address: 


Overland Park, Johnson County, Kansas 

Citizen of Canada 

12118 Goodman 

Overland Park, Kansas 66213 


Inventor's signature: 



Residence: New Market, Ontario, Canada 

Citizenship: Citizen of Canada 

Post Office Address: 1 020 Leslie Valley Drive 

New Market, Ontario, Canada L3R 2Z3 
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